

Western Electric Co., Incorporated, (1 Page, Page #1). 

Equipment Engineering Branch, Hawthorne. Appendix #*-*« 

I 8 sue 1 3? £01005 (») 

J uly 18 T 1923. 


METHOD OF OPERATION 


Aa g V. 


LIE'S FINDER ALT DISTRICT SELECTOR CIRCUIT 
Including Line Circuit, Trip Circuit, Starting Circuit, Tiae Alena Circuit - 
For Flat cr Individual Message Rate Lines — Full Mechanical E-'ower Driven 
System, 


Cancel circuit requirements on page 29 to 35 inclusive. 
Cancel Appendix #1. 

Cancel circuit requirements on page 2 Appendix 2. 

Cancel Appendix #3. 

Cancel Appendix #4. 


CHK’D. — J.I. 


ft 


EN3, — AFH, 
July 18, 1923 


APP’D, — H. L. MOYNES, 

E. R. C. 



**m*' i '«mi *** r - 




















■ 








o 


n 


O 










. 








Western Electric Company, Inc., 
Engineering Dept*, 

New York. 


(2 Pages) Page #1, 
Appendix #3, 

Issue 1 - BT-501003, 
Jvember 3, 1922* 


METHOD OP OPERATION 

LINE FINDER AND DISTRICT SELECTORS IRCUIT 
Including Line, Circuit, Trip Circuit, Starting Circuit, Time Alarm Circuit - 
For Flat or Individual Message Rate Lines - Full ^ech&nioel power Driven 
System® 


The requirements for 178- AX, E901 and/T3il87 relays shall be changed 
to read as follows s- 

CIRCUIT REO.d/rEMRNT S 

THE READJUST REQUIREMENTS SHOWN 3SL0W ARE FOR MAINTENANCE USE ONLY 


OPERATE 


NON-OPERATE 


RELEASE 


178-AK Special requirements to injure slow release* 

(D Normally closed contact minimum 15 grams* 

Pri.Wdg. Readj. *044 amp* / Readj. .004 amp. 

(500 ohms) Test .047 amp. / lest .0038 amp. 

Sec. Test .046 amp. 

( 500 ohms } 


E901 

(L) 


E1187 

(CO) 


wags, 
in se- 
ries 


/ 

m 

Special requirements to meet testing conditions. 
Armature travel .020". 

Contact pressure 20 
grams. 

/ 

Requirements with relay cover off. 

Readj » ,018 amp. 

Test ,019 amp. 

Requirements with relay cover on. 

Test .019 amp. 

Special requirements to meet testing conditions. 
Armature travel .015". 

Contact pressure 20 
grams'. 

Requirements with relay cover off. 

Read jo .011 amp, Readj. .0074 amp® 
rest ,017 amp. Teat ,007 amp. 


Readj. .0052 amp. 
Test .0049 amp. 


Test ,0046 amp. 
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CIRCUIT HEWITT REMBBT S 

THE READJUST HBaUIBEamPTS SHOWN BELOW ABE FOR MAINTENANCE USE ORLY 

OPERATE NOR- OPERATE RELEASE 

Inner Wdg* Teat *078 amp* Test .039 amp. 

(100 ohms) 

Wdga* in Requirements with relay cover on* > 

aeries Test .017 amp. Teat .0066 emp* 

Inner Wdg. Test .078 8mp 0 Test .037 amp. 

(100 ohms) 



ENG* — RR-KX 


CHK f D, — LBS-CWP* 


APP'D.W.L.DOW - GML 
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x' METHOD OP OPERATION 

LINE FINDER AND DISTRICT SELECTOR CIRCUIT 
Including Line Circuit - Trip Circuit - Starting Circuit - Time Alarm fWFlat 
or Individual Message Rate Lines - Full Mechanical Power Driven System. 


UNDER DETAILED DESCRIPTION 

The third sentence from the last of paragraphs on page 5, should read 
as follows :- 

"The GA relay operated, removes ground from lead ST, closes lead K, 
locks to ground on the armature of the STA relay, and oloses a circuit oper- 
ating the STP-A magnet". , 

Add the following to paragraph 8. 

"Should the STA or STB relay remain operated due to failure of the 
K sequent ground shunting and releasing the TR or TR-1 relay in the trip cir- 
cuit, the KF relay operates when interrupter contacts I, III and V of the 
149-J interrupter close, and locks to the STA or STB relay. If the relay 
stays locked for two seconds, interrupter contaots II and 17 connect ground 
to either the TR or TR^l relay, thereby releasing the TR or TR-1 relay. 

When ground is removed toy the opening of interrupter contacts II or 17 relay 
STA or STB releases, releasing the KF relay and restoring the circuit to nor- 
mal. The olosing of interrupter contact 71 at the time relay KF is operated, 
operates the KA relay, which locks through to a key in the trouble desk, 
lighting a lamp and operating an alarm. The operation of the key releases 
the KA relay, extinguishing the lamp and silencing the alarm". 

Paragraph 48 on page 26 should toe ohanged to read as follows: 

48. Should the selector travel to the tell tale position during brush 
selection, ground on the X commutator brush and segment is connected through 
cam B to battery through the R magnet, advancing the switch to position 8. 
Under this condition, ground is disconneoted from the SC lead in the sender, 
releasing the CH reley and the district remains in position 8 until it is re- 
stored to normal manually. If the district goes to tell tale during group 
selection ground on the X commutator advances the switoh to position 6. In 
position 8, ground on the SC holds the CH relay operated which, in turn oper- 
ates the L relay advancing the switch to position 9. The CH and L relays re- 
main operated and the district remains in position 9 until it is restored to 

normal manually. 

Under circuit requirements omit the requirements for the E639 relay, 

( £A] and (S3) and add the requirements for the E6000 (GA and GB) E726 (KF), 

and £1626 (KA? relays. 
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p.TprnT'p TwqmPTipmyrs 

THE RgAPJq^ TWft^TTRPMiqBS SHQTN 33LQ7T ARE FOR HA. INTENAKCE USE 03LY 

OPERATE NON-OPERATS RELEASE 


Change the requirements for the E638 (ST-B) and E899 (ST-A) to read as 


follows: 



S638 

Special requirements to 

insure fast operation. 

( ST-B ) 

Throug v ' relay winding. 
Readj. *026 amp. 

' Through relay winding, 
* Readj. .004 amp. 


Through parallel com- 

Through parallel com- 


bination with the 

bination with the 


18-BH resistance. 

18-BH resistance. 


Readj, .039 amp. 

Readj, .0062 amp. 


Test .042 amp. 

Test .0059 amp. 

E899 

Special requirements to 

insure fast operation. 

(ST-A) 

Through relay winding. 

Through relay winding 


Readj. ,026 amp. 

Readj. .005 amp. 


Through parallel com- 

Through parallel com- 


bination with the 

bination with the 


18-BH resistance. 

18-BH resistance. 


Read J « .041 amp# 

ReadJ. .077 amp. 


Test .044 amp. 

Test .0073 amp. 

E725 

Readj, .017 amp. 

Reedj. o 002 amp. 

(KF) 

Test .019 amp. 

Test .001 amp. 

E1626 

Readj. ,010 amp. 

ReadJ. .001 amp. 

(EA) 

Test .016 amp. 

Test .0005 amp. 


136000 Special requirements to insure fast operation. 

( GA ) ( GrB } Armature travel .025'’ + or ~ ,0025". 

Beedj. .018 amp. The contact pressure of 

Test .019 amp. the normally closed con- 

tacts shall be minimum 
20 grams. The contact 
pressiare of all other 
contacts shall be mini- 
mum 15 grams. 

ENG.— RJH-BH. CHK*1.— ' TCD-CWP. APP*D.~ C.L. SLOYTER, (SSL, 


r n .— m m i. y , 


^ 
























\ 




■ 

. 












■ 


■ 












' 

■■ 




. 










Lj 





Western Electric Co«, Incorporated, (1 Pege) Page #1* 

Engineering Dept,, 
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Appendix Sept. 9, 1921 

METHOD OP OPERATION 

Line Finder And District Selector Circuit 
Including Line Circuit - Trip Circuit - Starting Circuit - Time Alarm Circuit - 
For Flat or Individual Message Rate Lines - Full Mechanical Power Driven 
System - 

Page 36 

Requirements for the E-1187 relay should be changed to read as follows* 



OPERATE,, 

NON- OPERATE 

El 187 

(Special Requirements to meet testing conditions) 

(CO) 

Read^ 0 .Oil amp. 

ReadJ, .0074 amp. 

Wdgs. 

Test ,017 amp. 

Test .007 amp. 

Series 

W.C.C. ,0325 amp. 


aiding 

* 


Inner 

Test ,078 amp. 

Test ,039 amp. 

Wdg. 

W.C.C. .134 amp. 


(100 ohms) 




EffS.--JLS-.ro 


CHK'D. — ASP-&7P 


APP’D.—C.L. SLUTTER, G,M.L 
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mmoD of opmiioF 

_ , JnIHS! FISDER ABE DISTRICT SELECTOR CIRCUIT 

Fo?F?a? 8 cr i ?»df i fr i i t \ TriP 0i I cuit * st *^iag Circuit, iS llaw Circuit - 
Syst^! idUftl Messag ® '*»*• Li »s® “ F«dl Mechanical Power Driven 


S BaSSB/St. DBSCRIPTIOlf 

io ^ n»i® oo«ou panel line finder and district selector circuit is used 
or passing calls originated toy a dial subscriber on a flat or ittdivi- 

s”lt s r«rSlI^.- lB< '‘ U e0 ” 1,t * of ,iz com.ot.d olr- 


1.1 


1.2 


1.3 


The LIHE circuit consists of a line relay (L), cut-off relay 
(C°), and a message register, one line circuit for each subscriber’s 
JJf n JJe reoeiver at a calling station is removed from the 
swltchhook, battery is connected to the hunting (H) lead of th# 

J lne fi ? d th ® associated apparatus functions and starts a 

wLn UTlli ?!i 0C i t ? r hl j mt i ng f0r the battery on the hunting lead, 
hen the calling line is found, battery and ground from the line 

\t* di800nnecte< * the tip and ring of the line, which 

r^f. th V i08Ure ? f tallcin S battery from the associated district 
circuit. The associated tr s ip circuit is also released, thus per- 
mitting another call to start in that half of the group. 

A TRIP circuit is provided for each bank group of 20 lines 

lSlL irVf ! rip t circuitB on » Panel line finder frame of 300 
lines, - Each trip circuit is divided into two units, trip unit A. 
having access to the first 10 lines in a bank, and trip unit B 
having access to the last 10 lines in a bank. The trip circuit 

y t f lp ? th ® sel e«tor brushes of the particular bank in 

I T in fi 8 °i !® a8800iat ® d iinei appear and connect to 

a starting circuit. Each trip circuit is equipped with an emergency 

Jack ? by ®®® n ® of which * defective trip circuit can be inn 
mediately replaced by an emergency circuit. 

® ircui , t c0Etr0ls the routing of calls to the re- 
* P ®! *Hl f ind ? r factors and starts an idle selector hunting 

over the line terminals for the calling line. It also at the same 
time releases a trip relay in the associated trip unit, thus penait- 

i^oii™?: r ,r n *s r srt in aair ° ,her "»» ;.r 

frame of 300 lines. The circuit consists of 
<f°*. tyP ® distributin S selectors, one of which permits the 
distributing of this circuit so as to give each line group an equal 
preference. The other two distributing selectors distribute the 
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calls uniformly to the respective line finder selectors. 

Each regular starting circuit is provided with means for test- 
ing any line finder circuit and is equipped with an emergency 
plug and jack for immediately replacing the regular circuit 
with an emergency circuit at any time, 

1.4 The LIIT1 FINDER circuit is arranged to find the calling sub- 
scriber's line and connect it with the various switching appara- 
tus necessary to complete a drill. Each line finder circuit is 
permanently connected to a district selector circuit and con- 
sists of a power driven selector having 15 sets of contact 
brushes wired in. multiple, one set of brushes associated with 
each line bank. At the same time the line finder selector 
starts upward hunting for the calling line, the associated dis- 
trict circuit functions and selects an idle sender. This cir- 
cuit also includes a MAKE BUSY Jack and a TEST Jack. 

1.5 The DISTRICT SELECTOR circuit, which is the other end of 
the line finder selector, is provided with a magnet, driven 
selector switch, by means of which an idle sender is selected 
and associated with the district until all selections have been 
completed, when the sender is discharged. The district, circuit 
is selector ended and selects and connects to the proper outgo- 
ing trunk, under the control of a sender, for the completion of 
an originating call. It also supplies talking battery to the 
calling station, connects battery for the operation of the mes- 
sage register in the line circuit on a charged call, and con- 
nects the busy tone ta the calling station if required, 

1.6 The LISTS FIUDER TIME ALARM circuit is for the purpose of 
giving visual and audible signals to the attendant when an 
originating call ia not connected to a line finder in a spec- 
ified time period. 

PAFSL LIBS FINDER FRAME 

2. A panel line finder frame consists of 15 banks (at times known 

as panels) of line terminals, each bank consisting of 20 sets of 
multiple line terminals, making a total capacity of 300 lines. The 
multiple terminals appear on both sides of the bank and each set 
consists of four terminals, namely; tip (T) , ring (R) , sleeve (S) 
and hunting (H). Each frame and bank has a capacity of 60 lina 
finder selectors, 30 selectors mounted on the front of the frame 
and the other 30 selectors mounted on the rear of the frame. This 
number of selectors for each 300 lines may be reduced to 40 or 28 
selectors. The arrangement of the selectors may be accomplished by 
splitting the line multiple banks of a frame in the following manner; 


1 


n 




u 
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2#1 Bach 60 selector hank on a frame la split In the center and ar- 
ranged for a cross connecting cable, so that the first or bottom line 
on on© side of the split will connect to and appear .at the last or 
top line on the other half of the bank# This practice is used where 
60 line finder selectors are required for each 300 lines. 

2«2 Each 60 selector bank on a frame is split into three sections of 
20 selectors each, two of these sections to be arranged for cross 
connecting to each other, the other section to be cross connected to 
a corresponding bank section on another frame. This practice is 
used where 40 selectors are required for each 300 lines, thus per- 
mitting 900 lines to be accommodated on two frames*, 

2*3 A 56 selector bank split into four sections of 14 seleotors 
each, the first and second seotions to be arranged for cross con- 
necting to each other and the third and fourth seotions arranged for 
cross connecting to each other. This practice is used where 28 se- 
lectors are required for each 300 lines, thus permitting 600 lines 
to be accommodated on the one frame. 

3. Saoh group of selectors for each 300 lines is divided into two sub- 
groups, "A” and "B". The W A" sub-group of seleotors is on one side of 
the transposition split and the M B** sub-group is on the other side of the 
transposition split. By this method* a call originating in a group of 20 
lines causes a selector in the "A" or "B" sub-group to start hunting, the 
sub-group depending upon the calling line being in the first or last 10 
lines of the group* Should two calls in the same group originate at the 
same time, one being in the first 10 lines and the other being in the 
last 10 lines, two selectors will start, one selector in sub-group **A", 
the other in sub-group M B". Should all line finders in a sub-group be 
busy, a call originating within the corresponding 10 lines will start a 
selector in the adjacent sub-group. 

4. When both sub-groups of selectors for 300 lines are on the same 
frame, two TRIP magnets are used, one magnet on the front and the other 
magnet on the rear of the frame. ’Then both sub-groups of selectors are 
on separate frames, four TRIP magnets shall be used, one on the front 
and one on the rear of each frame. 

DETAILED DESCRIPTION 

ORISIEATIKS fiALT, 

6. The operation for a call originating in the first 10 lines of a 

group is as follows*- When the receiver is removed from the switcbhook 


yy > 


■jJX 
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at the calling station, the L relay in the line circuit operates over 
a circuit from battery through the 200 ohm resistance, winding of the 
I# relay, break contact of the CO relay, over the ring side of the 
line, through the subscriber’s loop, back over the tip side to ground 
on the armature of the CO relay. The line L relay operated,, connects 
battery to the H terminal of the line at the line finder multiple 
bank and operates the M relay through its inner winding. The M re- 
lay operated, operates the TR relay over a circuit from ground on the 
armature of the BA. relay, break contact of the K relay, 700 ohra wind- 
ing of the TR relay, break contacts of the A., ST-A, and ST-B, relays, 
to battery on the armature of the STP-G magnet. The TR relay oper- 
ated performs the following functions! (a) operates the two TRIP 
magnets fro® ground on Its armature (b) opens the locking aeries cir- 
cuit through the TR relays in the other bank groups, as hereinafter 
described, (c) locks in a circuit from ground through its 600 ohm 
winding and make contact, terminal 1 and brush of the 8 group dis- 
tributor selector, break contacts of the C, GA, and SB relays, to bat- 
tery through the winding of the ST-A relay, which operates. Each TRIP 
magnet operates its trip rod, thus tripping the corresponding group 
brashes of the associated selectors on its respective side of the 
frame. The ST-A relay operated, functions as follows* (a) close# a 
circuit from ground on its left inner armature, to battery through the 
winding of the STP-S magnet, which operates and remains operated until 
the ST-A relay releaees, (bj short circuits the 500 ohm winding of the 
GA relay, preventing it from operating and starting a line finder in 
sub-group ”8”, as described in paragraph 51, while a call is going 
through, (c) operates the K relay over a circuit from battery through 
th® winding of the K relay, make contact of the TR relay, to ground on 
the armature of the ST-A relay, (d) closes a circuit operating the LP 
relay in the line finder circuit* This circuit i® traced from ground 
on the right outer armature and inner make contact of the ST-A relay, 
through the break contacts of the SA, and C relays, the Al bridging 
brush and terminal of the A selector, over lead ST, break contact of 
the MB relay in the line finder circuit, break springs of the TEST 
jack, to battery through the 1000 ohm winding of the LF relay. The K 
relay operated, (a) locks to ground on the arcasture of the BA relay 
through its make contact and the break contact of the 0 relay (b) 
opens the circuit through the 700 ohm winding of the TR relay, thus 
preventing another line finder selector from being started by this 
call, (o) closes a circuit from ground on its make contact through 
the 1500 ohm winding of the 0 relay, but the 0 relay does not operate 
at this time on account of insufficient amount of current through the 
winding. The LF relay operated, (a) looks to ground on the break 
contact end armature of the S relay, through its make contact and 
both windings in series, (b) closes s circuit operating the 8A relay 
in the starting circuit from ground on the break springs of the Make 
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Busy-Jack. j»ak© contact of the LF relay, break contact of the MB relay, 
lead Y, to battery through the break contact and winding of the Q& relay, 
(c) operates the UP magnet from ground on the ff brush aM s#g~ 

fflent, causing the line finder selector to travel upward and hunt for the 
terminals of the oalling line to which battery la connected, as herein- 
after described, ( d) closes a circuit from the same ground on tha-SF-com- 
sju la to*~-braek -and- segment , through the break contact of the line finder 25 
relay, to battery through the inner winding of the 01 relay, operating 
the Cl relay. The Ok relay operated, removes ground from lead ST,' looks 
to ground on the armature of the ST-A relay and closes a circuit operating 
the 8TP-A magnet. This circuit is traced from ground on the ansa tore and 
inner make contact of the ST-A relay, make contact of the GA relay, ter- 
minal and brash of the A-3 aro of the A selector, to battery through the 

winding of the STP-A magnet. The 8TP-A magnet remains operated until the 
release of the ST-A relay. 

As the line finder selector starts upward hunting for the calling 
line, a circuit is closed through the li comnutator slightly after the 
brushes of the selector move off-normal * Ground on the H commutator v 4 
brush and segment operates the line finder B relay. The B relay oper- 
ated, (a) operates the MB relay from ground on its armature, through the 

break springs of the M.B. Jack, to battery through the inner winding of 

the MB relay, (b) closes a circuit from ground on the upper inner oontaot 
of cam I, make contact of the E relay, to battery through the inner wind- 
ing of the D relay, operating the 3> relay, (e) opens the operating cir- 
cuit of the 01 relay, thus permitting the relay to release, should the 
TEST brush of the sender selector be making contact with the TEST termi- 
nal of an idle sender. If the TEST brush of the sender selector is mak- 
ing contact with the TEST terminal of a busy sender, the 01 relay locks 
through its outer winding, the lower contacts of cam S, make contact of 
the relay, to ground on the TEST brush of the sender selector. With the 
01 relay held operated, the operation of the line finder E relay also 
closes a circuit operating the F relay in the line finder circuit and the 
district selector STP magnet./ This circuit is traced from battery 
through the 1000 ohm winding of the F relay and through the winding and 
break contact of the STP magnet, make contacts of the 01 and E relays, to 
ground on the lower outer contact of cam H, thereby stepping the sender 
selector brushes one step on its back stroke. If the next sender circuit 
is idle, the Cl relay releases, in turn stopping the selector, but if the 
next terminal is busy, the Cl relay remains operated and the sender se- 
lector continues to step until an idle sender is found. When the Cl re- 
lay releases, the TEST terminal of the selected sender is immediately 
made busy to all hunting sender selectors by ground connected to the TEST 
brush from the lower outer contact of cam H, through the make contact of 
the E relay and the break contact of the Cl relay. This busy ground is 
connected until the switch advances from position 1 l/i. The operation 
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7. 


8 . 


rfigS 


of the F relay opens the tip and ring leads between the line finder 
commutator and the district circuit andT^&vents the district L, re- 
lay from operating and advancing the district switch from normal, 
should the line finder selector connect to the terminals of the 
calling line before the sender selector finds an idle sender. 

The MB relay operated; (aj locks from ground on the amat ure 
and outer make contact of the ST- A relay, lead X, make contact and 
outer winding of the MB relay, to battery on the break contact and 
armature of the 8L relay, so that the MB relay will not release 
should the selector return to normal while another oall is go in 
through, Jb) closes a circuit from ground TOtfu g fe 
of-bhe~-MB~$*eic, make contacts of the LF and MB relays, to battery 
through the 800 ohm winding of the F relay, which operates if the 
relay was not previously operated, (o) connects ground on its arma- 
ture to the series circuit through the MB relays of the other se- 
lectors in the same group, thus permitting the operation, over lead 
OH of the CA, or CB relays in the starting circuit when all line 
finder selectors ih the group are off-normal, (d) opens the cirouit 
over lead Y, to prevent the GA relay from re-operating, (e) trans- 
fers the isT lead to the next line finder, which if busy, transfers 
the oall over the ST lead in the same manner until an idle line 
finder is found. 

48 the line Tinder selector continues upward, at the end of the 
tripping 2pne , ground on the K commutator brush and segment , short 
circuits the 600 ohm winding of the TR relay through the break con- 
tact of the DS relay, over lead K and through the break contact of 
the £A relay, thus releasing the TR relay. The ST -A relay remains 
operated from the same ground until the K brush moves off the K com- 
mutator segment, when the circuit through the winding of the ST-A 
relay is opened, releasing the relay. This is before the brashes of 
the line finder selector have reached the first set of line terminals. 
The TR relay released, closes the locking series circuit through the 
TR relays in the other groups'-and opens the circuit through the two 
TRIP magnets, which release. The STA relay released, (a) opens the 
locking circuit through the QA relay, which releases, (bj opens the 
circuit through the locking (outer) winding of the MB relay, but the 
relay does not release as it is held operated over its operating cir- 
cuit, (c) opens the circuit through the STP-A magnet, which releases 
and steps the brushes of the G group distributor selector to the next 
terminals, (d) opens the circuit through the STP-A magnet, which re- 
leases and steps the brushes of the A group distributor selector to 
the next terminals, (e) removes the short cirouit from the 500 ohm 
winding of the CA relay, which does not operate unless tell selectors 
in. the group are busy as described in paragraph 31. 
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When the selector brushes make contact with the terminals associated 
with the calling line, battery on the H terminal operates the 0 relay in 
the trip circuit and the H relay in the line finder circuit. This circuit 
is traced from battery in the trip circuit, through the 600 ohm winding of 
the 0 relay and the 500 ohms resistance connected in parallel, make con- 
tact of the L relay, over lead H, through the H multiple terminal and 
brush, H commutator brush and segment , outer oontaots of oam Y, winding of 
the H relay, to ground on the break contact and armature of the DS relay. 
With the H relay operated, a 60 ohm non- induct ire shunt is connected 
around its winding to ground on its armature for the purpose of increasing 
the amount of current through the 500 ohm winding of the 0 relay * thus \, 
speeding its operation. This is necessary on account of the very short j 
time period when the H brush makes contact with the H terminal before the 
circuit over lead H, is opened by the overthrow of the seleotor. The E 
relay operated, opens the circuit which holds the LP relay operated, but 
the LF relay does not release immediately on aocount of a circuit being 
closed from ground through the 0 comaratator brush and segment, to battery 
through both windings of the LF relay in series. The LF relay is thus 
held operated until the brushes are centered on the terminals of the call- 
ing line. When the oircuit through the C commutator segment is opened, 
the LF relay releases. The LF relay released, (a) opens the circuit 
through the UP magnet, which stops the seleotor brushes on the terminals 
of the calling line, (b) opens the cirouit through the 800 ohm winding of 
the F relay, so that when the oircuit through its 1,000 ohm winding is 
opened, by the release of the Cl relay when the district sender selector 
seizes an idle sender, the F relay releases, (c) closes a oircuit operat- 
ing the SL relay. This cirouit is traced from ground through the break 
contact springs of the MB Jack, break contact of the LF relay, make con- 
tact of the E relay, winding of the SL relay, inner contacts of cam T, 
make contacts of the 0 relay, to battery on the break contaot of the DS 
relay. 

9.1 The adjustment of the C coamutator brush, with relation to the 
tripped H multiple brush, is such that it does not break contact 
with the C commutator segment until slightly after the holding cir- 
cuit through both windings of the LF relay is opened by the opera- 
tion of the H relay when the H brush makes contaot with the H ter- 
minal to which battery Is connected* The UF magnet, therefore, re- 
mains operated and the selector continues to travel upward until 
the brushes are carried slightly above the center of the line ter- 
minals, allowing the locking pawl to enter the notch on the rack at- 
tached to the brush support rod* At this time and holding oircuit 
through both windings of the LF relay is opened at the C commutator, 
releasing the relay. The LF relay released, releases the UP magnet. 
The seleotor then drops into place, thus centering the brushes on 
the line terminals* 
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THe 0 relay operated, opens the locking circuit of the K relay. 
The K relay is very slow in releasing to hold the 0 relay operated 
through its 1600 ohm winding, in order to pemit the BA relay to re 
lease before the 0 relay, otherwise another line finder may be 
started by this call. 


The SL relay operated, closes a circuit which operates the CO 
relay in the line circuit from battery on its armature, through the 
two 1.10 ohm resistances (A and B) in series, over lead s, to ground 
through one or both windings of the CO relay in series. Thi^same 
battery is connected to the multiple sleeve terminals of the line at 
the final frame, making the line test busy to all hunting f^nal se- 
lectors on a terminating call. The CO relay operated, releases the 
line L relay, which in turn releases the M relay, which opens the 
circuit through the 0 and H relays, which release. Another call may 
now start within this same group of 10 lines if the starting circuit 
is ready for the call. The operation for a call originating in the 

18 . 1.10 lineB 0f 8 eroup of 20 wiU be similar to that already de- 
scribed for the first 10 lines, except that the BA-1, k-1, 0-1, TR-J, 
wjT-B, and GB relays are involved Instead of the BA, K, 0 TR ST -A 
and GA relays. * * 

If there is a simultaneous call in both the first and last 10 
lines of a group of 20 lines, the relays of both sub-groups will 
operate as already described, starting two line finde? selectors in 
different sub-groups at the same time. In this esse, the inner 
windings of the 0 and 0-1 relays are connected together through the 
make contacts of the BA, and Ba-1 relays. The 0 and 0-1 relays will 
therefore operate in parallel when the H brush of either or both line 
fincer selectors make contact with the H terminal of the calling 


The operation of the SL relay also closes a circuit operating 
vhe district L, and CH relays. This circuit is traced from ground 
on the N commutator brush end segment, through the break contact of 
the a rexay, make contact of the SL relay, lower inner and upper 'y N Ct r ‘ 
outer oontacts of cam 0, to battery through the 600 ohm winding of 
the CH relay. This same ground is connected through the inner con- 
tacts of cam 0, upper outer and lower inner contacts of cam R, to 
battery through the 800 ohm winding of the district L relay. The 
CH relay operated, closes a circuit from ground on the upper outer 
contact of cam I, break contact of the CS relay, make contact of the 
CH relay, to battery through the selector time alarm circuit (not 
shown), which performs no function at this time. The L relay oper- 
ated, closes a circuit advancing the district switch to position 2. 
ihie circuit .is traced from battery through the R magnet * lower 


ass 


( 




(53 Page*) Page #9. 
Issue 1 - BT-501003. 
July 7, 1921, 


outer contact of cam B, make contact of the L relay, to ground through 
the lower oontaets of earn M. As the switch advances from position 1, 
the circuit through the L and CH relays is opened, releasing the relays 
and disconnecting the seleotor time alarm circuit* In position 1-1/2 to 
2, the associated sender is held busy by ground through the upper outer 
contact of cam H, and the outer contacts of cam C* 

14, With the switch in position 2, the tip and ring leads are closed 
from the calling line to the T and R leads of the associated sender cir- 
cuit, thus permitting a dialing tone to be transmitted back over the 
dialing circuit from the assooiated sender, as an indication that the 
apparatus is ready to receive the call by the operation of the station 
dial. The tip side of the dialing circuit is closed from the T lead of 
the line, through the break contact of the F relay, .timer contacts of 
cam P to the T brush of the sender selector* The ring side of the dial- 
ing circuit is closed from the R lead of the line, through the break 
contact of the F relay, winding of the DC relay, inner contacts of cam 
<4, to the B brush of the sender seleotor. In position 2, the Cl relay 
operates through its outer winding to ground on cam I, and remains oper- 
ated until the switch advances from position 10. The Cl relay operated, 
(a) connects ground through the inner contacts of cam S, to the TEST 
brush of the sender selector, thus making the associated sender test 
busy after the switch advances from position 2, (b) closes the tip side 
of the fundamental circuit through to the sender, (c) closes the sender * 
control (SC) lead through the lower contacts of cam Y» lower inner and 
upper outer contacts of cam U, to battery through the outer winding of 
the D relay. After the sender functions the fundamental circuit is 
established for the operation of the district L relay and the stepping 
relay in the sender. This circuit is traced from ground in the sender 
circuit, through the FT brush, make contact of th® Cl relay, inner con- 
tacts of cam L, to battery through the 1200 ohm winding of the Je relay, 
which operates. The L relay operated, locks through its 1200 ohm wind- 
ing and make contact through the upper contacts of cam L to the same 
ground over the FT lead and advances the switch to position 3 from 
ground on cam M* yin position 3, ground through the lower inner contact 
of cam H is connected to the FR lead, thus permitting the sender to 
function. The 500 ohm winding of the CH relay is also connected through 
the lower contacts of cam U, in parallel with the winding of the D re- 
lay, to the SC lead previously described. Should the CH relay operate 

at this time, due to a high resistance ground in the sender circuit, no 
useful function will be performed. 

DISTRICT BRPSH AHD CROUP SELECTIONS 

15. With the switch in position 3, the UP magnet is operated for brush 
selection over a circuit traced from battery through the winding of the 


(33 Pages) Page £10 
Issue 1 - BT- 501003 
July 7, 1921, 


magnet, inner contacts of cam C» make contact of the L relay, to 
ground through the lower contacts of can M» As the selector moves 
upward in position 3, carrying the commutator brushes over the com- 
mutator segments, the A segment and brush intermittently connects 
ground to the tip side of the fundamental circuit through cams K 
and L, holding the L reley operated but successively short circuit- 
ing the stepping relay in the associated sender circuit, thus re- 
leasing and permitting its re-operation until the proper brush has 
been selected. When sufficient impulses have been sent back to 
satisfy the sender, the fundamental circuit is opened, releasing 
the L relay. The L relay released, opens the circuit through the 
UP magnet, thereby stopping the upward movement of the selector 
and advances the switch to position 4, This circuit is traced 
from ground through the lower contacts of cam M, break oontaot of 
the I* relay, upper outer contact of cam B, to battery through the 
R magnet. When 2 digit senders are used with this circuit, the 
advance of the sender replaces the high resistance ground on the 
SC lead with a 500 ohm ground, thus insuring the operation of the 
CH relay* In position 4, the trip magnet (Tii) is operated from 
ground through the upper contacts of cam S, and the L relay is 
operated and locked to ground over the fundamental circuit pre- 
viously described, advancing the switch to position 6, 

16, With the switch in position 5, the UP magnet is re-operated 

and the trip magnet being operated, causes the previously selected 
set of brushes to trip when the selector starts upward as the set 
of brushes engage the trip finger which was previously operated by 
the trip magnet. As the selector -moves upward for group selec- 
tion, carrying the brushes over the commutator segments, the B seg- 
ment and brush intermittently connects ground to the tip side of 
the fundamental circuit through cam L, holding the district L re- 
lay operated, but successively short circuiting the stepping relay 
in the associated sender circuit, thus releasing and permitting its 
reoperation until the proper group has been selected. When suf- 
ficient impulses have been sent back to satisfy the sender, the 
fundamental circuit is opened, releasing the L reley which in turn 
opens the circuit through the UP magnet and advances the switch to 
position 6* When 3 digit senders are used with this circuit, the 
advance of the sender replaces the high resistance ground on the 
SC lead with a 500 ohm ground, thus insuring the operation of the 
CH relay. With the switch in position 6, s circuit is closed from 
ground on the line finder If, commutator brush and segment, through 
the break contact of the F relay, make contact of the SL relay, 
inner contacts of cam 0, upper outer and lower inner contacts of 
cam R, to battery through the 800 ohm winding of the L relay, oper- 
ating the relay. The L relay operated advances the switch to 
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position 7 in a circuit traced from batteiy through the R magnet, lower 
outer contact of cam B, make contact of the L relay, inner oontacts of 
cam 21, make contacts of the D relay, to ground through the lower outer 
contact of cam I. 

TBtJNK HTOTTIBS 

17. Should the first t runic in the group in which the selector is hunting 
be idle, the L relay releases as the switch leaves position 6 1/4. When 
the switch enters position 6 1/2, ground is connected to the sleeve of 
the selected trunk through the outer contacts of cam M, break contact of 
the L relay, lower outer and upper inner contacts of cam 2, as a busy 
condition until the switch advances to position 7 3/4, 

18. Should the first trunk in the group in which the selector is hunting 
be busy, the L relay is held operated in a circuit from battery through 
its inner winding and make contact, lower outer and upper inner oontacts 
of cam S, to ground on the sleeve terminal of the busy trunk. With the 
switch in position 7, the UP magnet is re-operated from ground on cam H 
under control of the L relay and the selector travels upward until an 
idle trunk is found. When an idle trunk is found, the locking circuit 
through the inner winding of the L relay is opened, but the relay does 
not release immediately due to a circuit being closed from battery 
through its outer winding inner contacts of cam R, to ground through the 
C commutator brush and segment • When the brushes are centered on the 
trunk terminals, the circuit through the C commutator segment is opened 
and the L relay releases, in turn opening the circuit through the UP mag- 
net, which stops the selector brushes on the terminals of the selected 
trunk. The L relay released also advances the switch to position 8. 

COMMUTATOR 

18.1 The adjustment of the C coammtator brush, with relation to the 
tripped sleeve multiple brush, is such, that it does hot break 
contact with the 0 commutator segment until slightly after the 
holding circuit through the inner winding of the L relay is opened, 
by the sleeve brush leaving the busy terminal and making contact 
with the sleeve terminal of the idle trunk. The UP magnet, there- 
fore, remains operated and the selector continues to travel upward 
until the brushes are carried slightly above the center of the 
trunk terminals, allowing the locking pawl to enter the notch on 
the rack attached to the brush support rod. At this time the 
other holding circuit through the outer winding of the L relay is 
opened at the C commutator, releasing the relay, which disconnects 
ground from the commutator feed bar (a), and releases the UP mag- 
net. The selector then drops into place, thus centering the 
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brushes on the trunk terminals. During trunk hunting, in po- 
sition 7 only, the commutator feed ground is supplied from 
ground on cam SI, under control of the L relay. This is to 
prevent the re-operation of the L relay by the closing of a 
ci remit between the 0 commutator brush and segment, on the 
overthrow of the selector, as it drops into place. 

As the switch advances from position 7, ground on cam H is re- 
moved from the fundamental ring (PR) lead, and in position 7 3/4, 
ground through the upper contacts of cam E is connected to the 
sleeve of the selected trunk as a. busy condition. With the switch 
in position 8, a circuit is closed from ground on the armature and 
make contact of the CH relay, through the lower outer and upper in- 
ner contacts ot cam 0, upper outer and lower inner contacts of cam 
B, to battery through the outer winding of the L relay, which oper- 
ates, advancing the switch to position 9» In position 9, the tip 
and ring sides of the outgoing fundamental circuit are closed to • 
the tip and ring terminals of the selected trunk for selection be- 
yona, through the FT and FR brushes of the sender selector and 
cams F and £}, respectively. After selection beyond has been com- 
pleted, ground in the sender is removed from the 30 lead, releasing 
the OH relay, in turn releasing the L relay. The I, relay released, 
advances the switch to position 10. As the switch leaves position 
9 l/2, the dialing circuit is opened at the upper inner contact of 
cams P and and in position 9 3 / 4 , the tip and ring Isads from 
tne line finder are closed through the lower contacts of cams P and 
is, respectively, to 24 volt battery and ground in the district, 
holding the DC rel?:y operated under the control of the station 
switchhook. With the DC relay operated, a locking circuit is 
closed for the D relay after the switch advances from position 10. 
This Circuit is traced from battery through the inner winding of 
the D relay, make contact of the DC relay, make contact of the D 
relay, to ground through the lower outer contact of cans I. The X) 
relay (178-AK:} is wade slow in releasing in order that the connec- 
tie 1 may not be lost if the switchhook at the called station is 
momentarily depressed. With the switch in position 10, the sender 
circuit functions and connects ground to the FT lead, causing the 
L relay to operate and lock through its inner winding over the tip 
of the fundamental circuit previously described. The L relay oper- 
ated, advances the switch for talking selection until the relay is 
released by the operation of the sender circuit. As the switch ad- 
vances, ground is intermittently connected to the tip side of the 
fundamental circuit through the outer contacts of cam E, holding 
the L relay operated, but successively short circuiting and psrait- 
ting the re-operation of the stepping relay in the sender circuit. 
When sufficient impulses have been sent back to satisfy the sender. 
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the fundamental circuit is opened, releasing the L relay. The L relay 
released, opens the circuit through the R magnet, stopping the switch in 
position 11, 12 or 13, depending upon the class of call. As the switch 
leaves position 10, the holding circuit of the Cl relay is transferred 
from ground on cam 1 to ground on cam E, under the control of the L re- 
lay. This circuit is traced from battery through the outer winding of 
the Cl relay, inner contacts of cam U, make contact of the Cl relay, 
lower inner and upper outer contacts of cam V, make contact of the L re- 
lay, to ground through the lower inner and upper outer contacts of cam 
2. The release of the It relay opens the holding circuit through the Cl 
relay, disconnecting the sender from the district circuito 


CALLED PARTY Mi 




20. When the receiver at the called station is removed from the switch- 

hook, with the switch in position 11 or 12, reversed battery and ground 
from the incoming circuit .operates the CS relay. This circuit is traced 
from battery over the ring side o? the circuit, through the outer con- 
tacts of cam 0, winding of the repeating coil, outer and lower inner 
contacts of cam X, (through the winding of the CS relay, upper inner and. 
outer contacts of cam W, ) other winding of the repeating coil, outer 
contacts of asm P, to ground over the tip side in the incoming circuit. 
The CS relay operated, closes a circuit from ground on the upper outer 
contact of cam I, through its make contact, outer contacts of cam II, 
winding of the I relay, to battery through the #3 contact of the 149-J 
Interrupter. When the interrupter contact closes, the I relay operates 
and locks to the same ground through its make contact, ^lien the #4 con- 
tact of the interrupter closes, the operation of the I relay closes a 
circuit from ground on the interrupter contact to battery through the 
500 ohm winding of the OH relay, operating the relay. The CH relay 
operated, locks through its winding and the outer contacts of cam 0, to 
ground on its make contact and armature and closes a circuit from bat- 
tery on its make contact for holding the SL relay operated after the D 
relay releases. 


20.1 The 149-J interrupter is so connected In the circuit that the 

operation of the CH relay is delayed for at least two seconds 
after the CS relay operates. This delay is to prevent the false 
operation of the CH relay should the CS relay operate momentarily 
before the called party answers due to any line disturbances. 

OPERATOR ANSWERS 

21. The switch advances to position 13, as described above, and when 

the .operator inserts the plug of an answering cord in the answering 
jack of the trunk, the CS relay operates on reversed battery and ground 
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over the trunk 0 The QS' relay operated closes a circuit from the 
same ground on cam I, through the upper outer and lower inner con- 
tacts of cam B, to battery through the outer winding of the L re- 
lay, which operates and advances the switch to position 14* With 
the switch in position 14, the repeating ooil and battery are dis- 
connected and the T, and E leads are connected directly to the T, 
and R brushes of the selector through cam P and <4 respectively. 

As the switch enters position 13-1/2, the L relay locks in a cir- 
cuit from ground over lead S of the selected trunk, through the 
upper inner and lower outer contacts of cam E, tc battery through 
the make contact ana inner winding of the L relay, and in posi- 
tion 14, the locking circuit through the inner winding of the D 
relay is transferred from the contacts of the PC relay to the up- 
per contacts of cam J. In position 14, a checking tone circuit, 
is closed over the sleeve of the operator’s trunk, inner con- 
tacts of cam E, make contact of the L relay, upper contacts of 
cam Y, lower contacts of cam W, 2 m,f. condenser, lower inner and 
upper outer contacts of cam X, the S brush and terminal at the 
line finder bank, to ground through the winding of the CO relay 
for number checking, 

PISCOMECTIOH REGULAR CALL 

22o When the receiver at the calling station is replaced on the 

switchhook, the PC relay releases, in turn releasing the P relay. 
The B relay released, closes a circuit operating the F relay. 

This circuit is traced from ground on the lower outer contact of 
cam I, break contact of the P relay, to battery through the 800 
ohm winding of the F relay. The F relay operated, disconnects 
the tip and ring of the trunk from the line and closes a circuit 
from ground on the N commutator brush and segment, through its 
make contact, upper inner and lower outer contacts of cam P, to 
battery through the R magnet, advancing the switch to position 16. 

23. On M.R. district circuits, with, the switch in position 16, a 

circuit is closed from battery on the make contact of the CH re- 
lay, outer contacts of cam T, through the three 18-AN resistances 
in parallel, the H brush and terminal at the line finder bank, 
over lead H, through the break contact of the L relay, to ground 
through the message register ME, operating the message register. 
Turing the message registering period, another line finder se- 
lector hunting over the line terminals in the same group will not 
stop its brushes on the multiple terminals of this line at this 
time on a c c cun t. X) f its H relay being shunted by the 5 ohm message 
register whil§ the H brush of the hunting selector is passing 
over the R terminal of this line. When the 149-C interrupter 
contacts I close, a circuit is closed from ground on the make 
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contacts, through the lower contacts of cam R, to battery through the 
outer winding of the L relay, operating the L relay. The L relay oper- 
ated, locks through its inner winding and make contact to ground on can 
B. Around on the II make contacts of the interrupter is closed through 
the inner contacts of cam T, make contact of the L relay, outer contacts 
of cam J, to battery through the inner winding of the D relay, which 
operates. The D relay operated, advances the switch to position 17 in a 
circuit from battery through the R magnet, lower outer contact of cam B, 
make contact of the L relay, inner contacts of cam M, make contact of 
the D relay, to ground on cam I, In position 17 the A oam advances the 
switch to position 18, 

As the switch advances from positions 16 to 16, the circuits through 
the D, SL, CB and L relays are opened, releasing the relays and the bat- 
tery for operating the message register is disconnected from lead H. 

The release of the SL relay disconnects battery from lead s, releasing 
the CO relay, thus restoring the line circuit to normal. As the switch 
enters position 17, the release of the D relay closes a circuit operat- 
ing the DS relay in the line finder circuit. This circuit is traced 
from ground on the M conmutator brush and segment, through the 350 ohm 
winding of the DS relay, inner contacts of cam IT, break contact of the 
D relay, to battery on the break contacts of the DS relay. The DS relay 
operated, (a) locks through its make contact and 350 ohm winding to the 
same ground, (b) closes a circuit through the outer winding of the P re- 
lay, thus insuring the relay to hold until both the line finder selector 
and the district selector have returned to normal, operates the line 
finder DOWN magnet from ground on its armature, which restores the line 
finder selector to normal. When the line finder selector returns to nor- 
mal, ground is disconnected from the M commutator segment, releasing the 
S, DS, and" MB relays. 

With the district switch in position 18, a circuit is. closed from 
ground on the N commutator brush and segment , make contact of the F re- 
lay, upper contacts of cam 1) to battery through the district DOWN mag- 
net, which operates and restores the district selector to normal. As 
the district selector returns to normal, a. circuit is closed from ground 
on the Y commutator brush and segment, upper inner contact of cam B, to 
battery through the R magnet, advancing the switch to position 1 or nor- 
mal 0 As the switch leaves position 18, the circuit through the DOWN mag- 
net is opened, and after position 18 1/4, the circuit through the outer 
winding of the F relay is opened, releasing the relay and restoring the 
circuit to normal o 

Should the calling subscriber fail to replace the receiver on the 
switchhook after the called subscriber has disconnected, the release of 
the CS relay, due to the incoming trunk functioning, operates the 
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selector time slam circuit from ground through the upper outer con- 
tact of cam I, thereby notifying the switchman of the existing con- 
ditions 

DISCONNECTION TALKING TO OPERATOR 

27. With the plug of the answering cord in the trunk jack at the in- 
coming end, ground is connected to the sleeve terminal of the trunk 
to hold the district L relay operated. If the plug of the cord is 
removed from the trunk jack before the receiver at the calling sta- 
tion is replaced on the switchhook, the line relay in the trunk cir- 
». cuit wil1 operate, thereby holding the ground on the sleeve terminal 
of the trunk. When the receiver at the calling station is replaced 
on the swltchhook and the plug of the answering cord is removed from 
the trunk jack at the incoming end, the DC relay releases, and 
ground is disconnected from the sleeve of the trunk, releasing the 
L relay, thus advancing the switch to position 15* As the switch" 
advances from position 14-1/4, the locking circuit through the in- 
Jier winding of the D relay is opened at cam J, releasing "the relay 8 
The B relay released, opens the circuit through the sl relay, which 
releases, and operates the F relay, which advances the district 
switch to position 16 from ground on the H commutator brush and seg- 
ment, In position 16 ground on the armature of the sl relay through 
the lower contacts of cam D advances the switch to position 17, the 
A cam advancing it to position 18. In position 16, the CH relay be- 
ing normal, battery is not connected over lead H to operate the mes- 
sage register in the line circuit, as the call is not chargeable. 
From this point on, the line finder and district selectors are re- 
stored to normal as described in paragraph 24, and 25. 

DISCONNECTION ON ABANDONEE? CAIXS 

IgJ — DI SCONNECT ION BEFORE LINE UMPM ^ T.F.n TQR FINDS LINE 

Should the calling subscriber replace the receiver on the 
switchhook before a hunting selector finds the line, the L relay in 
the line circuit releases, removing battery from the H terminal at 
the multiple bank. Assuming the calling line to be in sub-group 
A, the release of the L relay releases the BA relay. The TR relay 
having operated, locks and operates the SfA relay, which operates" 
the LF relay in the line finder circuit ana the selector is started 
hunting, as described in paragraph 5. The selector will therefore 
travel to the top of the bank and the H brush of the selector makes 
contact with the terminal of the H comb at the top of the multiple 
bank. The H relay operates from ground on the break contact and 
armature of the DS relay, winding of the H relay, outer contacts of 
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earn Y, H brush of the selector, to battery oa the terminal of the H comb 
supplied through the 1.000 ohm non-inductive winding of the BA-1 relay 
and the break contacts of the BA-1, and BA relays. The H relay operated 
releases the LF relay, which in turn releases the F relay and opens the 
circuit through the UP magnet, stopping the selector. The N commutator 
segment is opened with the selector brush resting on the H comb terminal 
to prevent the district switch from advancing from normal when the F re- 
lay is released by the release of the LF relay. When the F relay re- 
leases, the LS relay operates from ground on the X commutator brush and 
segment , through its 1,000 ohm winding. The LS relay operated, operates 
the DOWN magnet, restoring the selector to normal . 

POSITIONS 2 TO 6 

29. If the receiver is replaced on the switchhook at the calling station 
while the district switch is in positions 2 to 6, the dialing circuit is 
opened at the calling station, causing the sender circuit to function 
and connect a direct ground, to the SO lead, causing the D relay to re- 
lease on account of the increased current flowing through the outer 
winding of the relay. The D relay is connected diffentiaily, but does 
not release when its inner winding is connected directly to ground, and 
its outer winding connected to ground in series with a resistance. The 
L relay released, operates the DS relay, which restores the line finder 
selector to normal, as described in paragraph 24. The p relay released, 
also opens the circuit through the SL relay, which releases. The SL re- 
lay released, disconnects battery fro® lead s, releasing the CO relay in 
the line circuit, and advances the district switch to position 6 from 
ground on its armature and break contact through the lower contacts of 
cam D. With the district switch in position 6, a circuit is closed from 
the same ground through the lower inner and upper outer contacts of cam 
D, to battery through the DOWN magnet, operating the district SOWN mag- 
net, restoring the selector to normal. Y’hen the selector reaches nor- 
mal, ground on the Y commutator brush and segment advances the switch 

to normal. 

POSITIONS 7 TO 10 

30. Should the receiver be replaced on the switchhook while the dis- 
trict switch is in any of these positions, the line finder circuit is 
restored to normal , as previously described in paragraph 24. Trunk 
hunting and selection beyond will take place in the same manner and the 
advance of the sender circuit advances the switch to position 11. In 
position 11 the release of D relay releases the CO relay and. operates 
the F relay, which closes a circuit from ground on the N eonmutator 
brush and segment, advancing the switch to position 16. In position 
16, ground on the armature of the SL relay advances the switch to 
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position 17, the A cam advancing the switch to position 18. From 
this point on, the district selector end switch are restored to nor- 
mal as described in paragraph £5. 

ALL SELECTORS Iff ORE SOB -GROUP BUST 

31. If all the selectors in sub-group "A", for example, are busy, 
the GA relay operates over a circuit, from ground on the armature of 
the 21 B relay in the line finder circuit, through the make contacts 
of all the other operated MB relays in sub-group "A", over lead CH 
to the starting circuit, 500 ohm winding of the CA relay, to battery 
through the 600 ohm resistance (C), The CA relay operated, trans- 
fers the circuit through the 600 ohm wincing of ths TR relay in the 
trip circuit from the winding of the ST-A relay, to battery through 
the winding of the SA relay and the break contact of SB relay. When 
a oall is now received, the SA relay operates in series with the 600 
ohm winding of the TR relay, in turn operating the ST-B relay. This 
circuit is traced from battery through the winding of the ST-B re- 
lay, make contact of the SA relay, 600 ohm resistance (B), to ground 
on the armature of the CB relay. The ST-B relay operated, operates 
the 1C relay, starts a selector in the ”B" sub-group hunting for the 
calling line and closes a locking circuit through the 1000 ohm wind- 
ing and make contact of the CA relay. This is to prevent the re- 
lease of the CA relay should a selector become available in the "A" 
sub-group while e call is going through the "B" sub-group. If all 
selectors in sub-group "B" are busy, the operation is similar ex- 
cept that the CB, SB, end ST-A relays now operate. The 3T-A relay 
operated, starts a selector in the "A" sub-group hunting, as ex- 
plained before. 

AXL mECTQR&_IN BOTH 3gB-&ROg?8_BUgl 

32. If all selectors in both sub-groups are busy, both the GA and 
CB relays are operated. Should a call be received in either sub- 
group under these conditions, the corresponding SA or SB relay 
operates, but neither the ST-B nor ST-A relay will operate as the 
circuits to ground on the armature of the CA, and CB relays are 
open. When a call is received In the w a" or "B" sub-group while 
all selectors are busy, the message register (MB) in the starting 
circuit operates through the make contact of the SA relay to ground 

* on the armature of the CB relay, if the call is in sub-group M A M , 
or through the make contact of the SB relay to ground on the arma- 
ture of the CA relay, if the call is in sub-group "B”. The message 
register thus indicates the number of calls which were originated 
while all the line finder selectors were busy. 
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LIBS FINDER Tl W ALARM 

S3. If a line finder does not find the subscriber* s line within 35 

seconds after the receiver at the calling station is removed from the 
switehhook, an alarm is given in the following manner* Then the receiver 
at the calling station is removed from the switehhook, the line h relay 
operates, operating the BA relay. The BA relay operated, connects bat- 
tery to the contact of the 152-D interrupter in the time alarm circuit 
over a circuit from battery through the outer winding and make contact of 
the BA relay, lead B, winding of the B (frame) relay in tha time alar® 
circuit, brush and terminal 1 Of the START arc of the time alarm selector, 
break contact of the A frame relay, to the interrupter contact. When the 
interrupter contact closes, the B relay operates. The A (frame) relay 
does not operate, however, due to being short circuited by ground on the 
interrupter. When the interrupter contact opens, the short circuit is 
removed from the winding of the A relay, which now operates in series 
with the winding and make contact of the B relay, to ground on the arma- 
ture of the B relay, thus holding both relays operated. The next oper- 
ation of the interrupter operates the STP magnet, over a circuit from 
ground on the make contact of the interrupter, make contact of the A re- 
lay terminal 1 end brush of the STEP arc of the selector, to battery 
through the winding of the STP megnet. Then the interrupter contact 
opens, the STP magnet releases and steps its brushes one step on its 
back stroke. The selector brushes thus advance one step for each make 
and break of the interrupter contact, which is of an interval of 7 
seconds, until the fifth terminal of the selector is reached when the 
circuit through the interrupter is opened. When the fifth terminal of 
the selector is reached, the BA-1 lamp in the trip circuit lights over 
a circuit from battery on the armature of the A ( frame ) relay, terminal 
& and brush of the LAMP arc of the selector, lead A, through the make 
contact of the BA relay, BA-1- lamp, lead C, to ground through the wind- 
ing of the B (aisle) relay in the time alarm circuit, which operates. 

The B relay operated, operates the A (aisle) relay. The A relay oper- 
ated, lights the aisle pilot and main or monitoring board lamps through 
their respective auxiliary alarm circuits. When the source of trouble 
is removed and the BA relay in the trip circuit has released, the cir- 
cuits over leads A, and B are opened, in turn releasing both the frame 
and aisle A, and B relays, extinguishing the aisle and main or monitor- 
ing board iemps and silencing the alarm. The release of the B (frame) 
relay also closes a circuit from ground on its armature, through ter- 
minal 5 and the bridging brush of the RETURN arc of the selector, to 
battery through the break contact and winding of the STP magnet, which 
operates and steps the selector brushes to terminal d, in which position 
it awaits the next closure of lead b» 
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34. Should 'the M relay release before the fifth terminal is reached 

by the selector, the A, and B frame relays release. The B relay re- 
leased, causes the selector to advance to the next normal position, 
awaiting closure of lead B, as previously described. The operation 
of the 188-A key steps the selector brashes to the next normal posi- 
tion by way of the STEP bridging brush and 5, 10, 15 or 20 terminal, 
as the case may be. If the selector had been at normal position 6, 
11 or 16 when the BA relay operated, the operation would have been 
the same as described for position 1. 


WIPING OF GROUP DISTRIBUTOR BANK 


35. The wiring of the two group distributor arcs of the regular G 
distributing selector bank, shown on the regular starting circuit, 
and of the emergency G distributor selector bank, is shown in de- 
tail in the circuit associated with the series circuit through the 
emergency jack and the contacts of the TE, and l’R-1 relays for the 
15 groups of a panel line finder frame* For a complete frame of 
300 lines, the wiring of the terminals for both arcs of each G dis- 
tributor selector is shown in a table on the. drawing. As a trip 
circuit is divided into two units, A and B, calls originating in 
the first 10 lines of a groxip of 20 lines are connected through 
trip unit a and a terminal and brush of the G arc normally having 
access to the line finders in sub-group "A". Calls originating in 
the last 10 lines of a group are connected through trip unit B and 
a corresponding terminal and brush of the other arc normally hav- 
ing access to the line finders in sub-group "3". This arrangement 
permits the distributing of the 30 trip circuit A, and B units to 
sub-groups "A*” and "3", respectively, in the starting circuit, so as 
to give each group an equal preference, thus preventing any one 
group from having a permanent preference over the other groups. 

This is accomplished by the G selector being advanced one step to 
the next group after each call. The series circuit through the con- 
tacts of the TE, and TB-1 relays permits the passing of a call 

through a number of idle groups with the same speed as though the 
call originated on a line within the group having the preference at 

that time. Should two or more calls start in two or more groups at 

the same time, the group nearest the one having the preference at 
that time will be completed first, because of the series locking 
arrangement of the TE or TR-1 relay holding the relay of this group 
locked and releasing the other relays. 

36. The TR relay in any group locks from ground through its 600 ohm 
winding and make contact, jack 10, terminal and brush of the associ- 
ated arc of the S selector, to battery in the starting circuit 
through jack 15. The TR-1 relay locks through its 600 ohm winding 
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and make contact, Jack 12, corresponding terminal and brush of the asso- 
ciated S arc, to the starting circuit through jack 16a Jacks 10 and 12 
of each group circuit wire to the selector arc terminals and jacks 9, 
and 11 loop -to the next group circuit, so that though the selector may 
be giving preferenoe to one group, this group being idle, and & call 
originates in some other group, a circuit is closed back through the in- 
tervening jacks and break contacts of the intervening relays of each 
group until the terminal which the distributor brush is resting on is 
reached. Assume a call originates in group 15, and is passing through 
trip unit A and the brushes of the G distributor selector are resting on 
the first group terminal, which is terminal 1* The locking circuit for 
the TR relay will be as follows* Through the 600 ohm winding and make 
contact of the TR relay and jack 10 of group 15 , jack 11, break contact* 
of the TR-1 and TR relays, and jack 10 of group 14 (not shown), through 
all other groups in the same manner to jack 10 of group 1, terminal 1, 
and brush of the selector, to jack 15 of the starting circuit. It will 
be seen that if two calls start at the same time in two different groups 
causing the TR relays in the two groups to operate together, the call 
originating in the group nearest the one having the preference of the 
starting circuit will be completed first. Forexample, if a call 
started in group 10, trip unit A, and another in group 15, trip unit A, 
the operation of the TR relay in the former group would release the TR 
relay in the latter circuit, but remain locked itself. The magnet of 
the G selector is operated by ground on the armature of the ST-A or 
ST-B relay and the brushes advance one step on the release of the se- 
lector armature when the ST-A or ST-B relay releases after each call. 

Lias FIRDER DISTRIBUTOR 

37. The distributing selectors A, and B shown in detail on "The Selector 
Start Wire Circuit" are used for distributing calls uniformly to the 
line finder selectors in sub-groups A, and B respectively. 

38. When the number of line finder selectors for a group does not exceed 
40 selectors for each 300 lines, the starting circuit shall be equipped 
with two idOO-R distributor selectors. Figure 1 shows these selectors 
wired and equipped for 16 line finder selectors for each sub-group. 

When the operation of the ST-A relay in the starting circuit connects 
ground on the start (ST) lead, as described in paragraph 5, the LF re- 
lay which operates depends upon the terminal on which the A-l bridging 
brush is resting. Assume the A-l brush is resting on terminal 1 in the 
regular start circuit of sub-group A. In this cs.se if the first se- 
lector is not busy the associated LF relay operates and functions, as 
previously described. If the first selector is busy, the associated 

m relay will be operated and the circuit through the LP relay will be 
open. In this case the LF relay associated with the next idle selector 
will operate. Assuming this to be the tenth selector, a circuit is then 
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closed from ground at the ST-A relay (not shown) through the break 
contacts of the GA and C relays, the A~1 bridging brush and terminal 
1 of the A-l arc of the distributer selector, the ST lead, make 
contact of the first MB relay, the series make contacts of the suc- 
ceeding operated MB relays, break contact Of the tenth MB relay, to 
battery through the inner winding of the LF relay (not shown) which 
operates. The operation of the 3k relay, as described in paragraph 
5, operates the STP-A magnet from ground on the armature of the 
ST-A relay, through terminal 1 snd the A-3 brush, to battery 
through the winding of the magnet , so that when the GA relay re- 
leases on the completion of a call, the STP-A magnet releases, in 
turn stepping the selector brushes one step and giving the next se- 
lector the preference. When the brushes of the distributor se- 
lector advance from the terminals of the last line finder selector 
terminal 16, the selector is advanced over the spare terminals to 
the first terminal from ground on the strapped spare terminals 
through the A-2 brush. While the selector is advancing over the 
spare terminals, a call at this time will be routed to the first 
selector through the *>-1 brush and strapped spare terminals by the 
strap from terminal 22 to terminal i on the A-l arc. 

39. 'When the number of line finder selectors for a group exceeds 

40 selectors for each 300 lines, the starting oircuit shall be 
equipped with two 200-P distributor selectors. Figure 2 shows 
these selectors wired and equipped for 26 line finder selectors 
for each sub-group. It will be noted that the ST leads from the 
first 15 line finder selectors of esch sub-group are connected in 
their respective order to the first 15 terminals of the A-l and B-l 
arcs and the ST leads of the last 11 line finder selectors of each 
sub-group are connected in their respective order to the first 11 
terminals of the A-4 and B-4 arcs. It will also be noted that the 
brushes of the first three arcs of each selector are in the oppo- 
site position from the brushes of the last three arcs, so that only 
three brushes of a selector will be making contact with terminals 
at the same time, the other three brushes being open at that time. 
On a regular call in sub-group A, the circuit functions as de- 
scribed for Figure 1 until the first three brushes of the A dis- 
tributor selector advance from terminals 22. At this time the 
first three brushes are open and the last three brushes are now 
resting on the first terminal of the A-4, A-5 and A-6 arcs. The 
next call in this sub-group will then start 17 selector, if idle, 
hunting for the calling line. Assume the last three brushes are 
resting on texminal 11 of the associated arcs and the 26 line 
finder, seleotor is idle. The operation of the ST-A relay in the 
starting circuit closes a circuit from ground on its armature, 
break contact of the GA and C relays, a-4 brush and terminal 11, 
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over the ST lead, through the break contact of the 2© relay of the last 
or 26 line finder selector in the sub-group, to the associated LF re- 
lay, The operation of the GA relay operates the STP-A magnet through 
the A- 6 brush end terminal 11. The release of the ST-A relay releases 
the STP-A magnet, advancing the brushes to the next or terminal 12. 
Ground on spare terminals 12 to 22 through the A- 5 brush advances the 
brushes of the selector until the first three brushes are resting on 
the first terminal of the A-l, A- 2 and A-3 arcs. While the selector is 
advancing over the spare terminals, a call at this time will be routed 
to the first selector through the A-4 brush and strapped spare terminals 
by the strap to terminal 1 of the A-l arc. 

40. The number of line finder selectors for a sub-group may thus be ar- 
ranged by changing the necessary strapping on the selector arcs. The 
operation for the emergency selector for sub-group "A", and the regular 
and emergency selectors for sub-group M B M are similar. 

MOTHER SELECTOR SET QMS TO gQKHAL TOILS A CALL IS GOING THROUGH 

41. When the ST-A relay operates on a regular call, ground is connected 
to the line finder circuit over lead X so that when the MB relay oper- 
ates it is held operated through its outer winding from battery on the 
armature of the SL relay. This locking circuit prevents the 3© relay 
from releasing, should a selector return to normal while a call is going 
through, until the call is safely started. There is the possibility 
that a circuit may have been closed from ground on the armature of the 
ST-A relay, through the make contacts of several 2© relays, to an LF 
relay associated with some other line finder, but the GA relay in the 
starting circuit not having had time to operate and open the ST lead. 
Then if an intermediate 3© relay released, due to the associated line 
finder selector returning to normal, it would find ground on the ST 
lead and operate a second LF relay, thereby starting two line finder 
selectors for the same call, 

TESTING LIKE FINDER SELECTORS 

42. This circuit, whioh is shown associated with the starting circuit, 
enables the testing of any particular line finder selector at any 
time. The teat line used with the test box circuit for making the 
test is the first or bottom line of the bottom bank in both the W A" 
and "B" sub-groups, the first line terminals in both sub-groups being 
connected together. 

43. When the 184 plug ( shown on the line finder circuit- } is inserted 
in the TEST jack of the line finder under test, the ST and ST-1 lead* 
are connected, together. The 1000 ohm winding of the LF relay is 
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44. 


disconnected from the break contact of the MB relay and connected to 
the make contact of the C relay in the starting circuit through the 
strapped ring and sleeve of the TEST plug. When the plug of the 
test box cord is inserted in either 159 test jack, the A^relay oper- 
ates from ground on the sleeve of the test box cord. The a relay is 
quick in operating to precede the TB relay in the trip circuit on a 
simultaneous call. The A relay operated, opens the circuit through 
the 700 ohm windings of the TR and TP-1 relays in the trip circuit 
and connects ground to the winding of the 3 relsy, which operates. 
This circuit is traced from ground on the right inner armature of 
the A relay, winding and break contact of the 3 relay, break con- 
tacts of the ST-A and ST-B relays, to battery on the armature of 
the STP-3 magnet when the previous step of the G distributor se- 
lector ha 8 been completed* The B relay is slow in operating to 
prevent a cell which has just reached the ST-A or ST-B relay from 
being interrupted and there being the possibility of two selectors 
arriving on the test line. The B relay operated, (a) locks to bafc- 
teiy on its make contact, (b) operates the C and Cl relay from 
ground on its armature, through the break contact of the E relay, 

(c) closes the ring side of a loop through the test box, which 
operates the L relsy associated with the test line. The C relay 
operated (a) transfers the circuit for operating the ST-A relay* in 
the starting circuit from the G distributor selector bank, (b) 
opens the normal ST lead, { c ) closes the circuit through the LF re- 
lay and TEST jack fro the make contact of the ST-A relay, as herein- 
after described, (d) opens the operating circuit for the ST-B relay, 
which would otherwise operate and lock on a call within the last 10 
lines in the group. The Cl relay operated, (a) closes a circuit for 
operating the TB relay 'in the trip circuit from battery on the arma- 
ture of the STP-G magnet, (b) connects the K lead of sub-group "a" 
with the £ lead of sub-group "B", thus connecting the £ commutator 
segments of all the selectors of both sub-groups together, (c) con- 
nects the Y lead of sub-group "A" with the Y lead of sub-group "B", 
so the GA relay will be operated by a selector in either sub-group. 

The L relay of the test line operated, in turn operates the BA 
relay. The BA relay operated, operates the TR relay through its 
700 ohm winding over the same circuit as described in paragraph 6, 
except this time through the make contact of the 01 relay, the A 
relay being operated. The TB relay operated, funotione as previous- 
ly described and locks in a circuit traced from ground through its 
600 ohm winding and make contact, make contact of the 0 relay, break 
contacts of the CA and SB relays, to battery through the winding of 
the ST-A relay, which operates. The ST-A relay operated, functions 
as described in paragraph 6 and in addition closes a circuit operat- 
ing the E relay. The circuit for operating the LF relay of the line 
finder circuit under test is traced from ground on the armature and 


(33 Pages) Page #25. 
Issue 1 - BT- 501003. 
July 7, 1921, 


Inner make contact of the ST-A relay, through the break contact of the 
n «^ re i ay * | B9 fv c ? ntact of th * c relay, sleeve and ring of the TE3T Jack 
®ri ae / lader circuit * t0 battery through the 1000 ohm 
wf? 8 ? LF relay * Th ® Lp relay operated, starts the selector 

SI on the H terfflln * 1 of the test line, as in the 

t _f® f ® regular call, with the exceptions already stated, the line, 

llrcall tin& ' lln ® finder and diR trict oircuits function as for a regu- 

46. When the ST~A relay operates, the circuit for operating the D relay 
. is traced from ground on the armature and outer make contact of the 3T»A 

tll7ot SIYIIIII* *«I W i ndi ? g of the B relay » t0 batteiy 011 th ® 

till S I? ? J 7 * 15 relay operated, locks to ground on the arma- 

tZm IroIId i, r !i ay 1 * the 3T " A relay releases, the E relay operates 

fr?*? £ IV I } ett inner armature of the 3T-A relay, make contact 
E rliY °, battery through the break contact and winding of the 

th**! The * relay °P®rated, (a) locks to ground on the anr-ature of 
f® 1 ® 88 ® 8 th ® C and Cl relays, thereby restoring the 
starting circuit to normal, ( c) closes the circuit from battery on the 

rlu^IYLIIl ?i!~ YlTlI * * hlCh '”** 0p ® ned by th ® operation of the A 
Jrn Jwl oloeed by the operation of the Cl relay, through to the 

HI * indi * gB °5 * he TR and TR ” 1 relays. When the plug of the test 

III ?£VY W T; d # T* 1 the te8t th ® A r ® lay 18 released, rele^s- 

ng the B, D and E relays, thereby restoring the test circuit to normal. 

^L,l£ Li-- LIME FIBBER STBI/Knrrvp 

46 ‘ fl°!i d th ® selector travel to the tell tale position while hunting, 
.“Vl!!® ®altiple brush not being tripped, the P relay remain# oper- 

rIIILIIY 8 ! 1 * 118 , ° at6r windin «‘ around on the X commutator brush end 
segment is thereby connected to the lead "To Tell Tale Circuit", giving 

at T tIi? 1 tfi Sna L t0 ^I h ! f ttendanto As the E commutator segment is open 
the di8triot ls prevented from advancing from its normal 

the Attendant 6 8eie0t0r in this 0886 18 restored to normal manually by 

4? ’ I?? selector travel to the tell-tale position while hunting, 

with the multiple brush tripped, a circuit is closed from battery in* 

tw»£ Sf 6 ®** through the 500 ohm winding of the 0 .relay in parallel 

thIVcLb r ® 8istan ?f* mke contact of the BA relay, terminal of 

he 3 comb at the top of the multiple bank, H multiple brush of the 

line finder selector, outer contacts of cam r, winding of the H relax 
to grouna on the armature of the US relay, operating the 0 and H re?’ 
* aya * *5 6 °/ el8y operated, opens the locking circuit of the K reley 
SI f/ el8y T °P® rat8d » releases the LP relay, whiob in turn releases 
he P relay and UP magnet. The ? relay released, opens the oircuit 
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through the tell-tale alarm and connects ground through the X conaau- 
tetor brush and segment to battery through the 1000 ohm winding of 
the DS relay, which operates, in turn operating the DOWS magnet, re- 
storing the selector to normal. The receiver at the calling station 
being still removed from the switchhook, the L and 3A relays are 
still operated and the cell again goes through as described under 

"ORiGiKATnra call". 


TELL TALE-DISTRICT ^ ^ELECTO^ c T- 

48. Should the selector travel to the tell tale position during se- 

lection, ground on the X commutator brush and sequent is connected 
through the lower inner contact of cam B, to battery through the B 
magnet, advancing the switch to position 18. In position 18, the 
DOWS magnet operates and restores the selector to normal. When the 
selector returns to normal, ground on the Y commutator brush and 
segment advances the switch to position 1. 


OVERFLOW 

49. If all the trunks in the group are busy, the district selector, 

while trunk hunting in position 7, will travel to the top of the 
group and rest on the overflow terminals. As the sleeve terminal 
at overflow is open, the L relay releases, in turn advancing the 
switch to position 8. In position 8, the L relay re-operates from 
ground on the armature of the OH relay, advancing the switch to po- 
sition 9. In position 9, a circuit is closed from ground on the Z 
commutator brush and segment, through the upper contacts of cam K, 
to battery through the R magnet, advancing the switch to position 
10. In position 10, a circuit is closed from ground on the Z com- 
mutator brush and segment, through the upper outer contact of cam 
X, lower inner contact of cam L, to battery through the 1200 ohm 
winding of the L relay, operating the L relay. The L relay oper- 
ated, locks through its 1200 ohm winding and make contact to the 
6sme ground, through the upper outer contact of cam L, advancing 
the switch to position 14, from ground on cam M. As the switch 
advances from position 13, the L relay releases, and in position 
14 advances the switch, to position 15. The release of the L relay 
also releases the Cl relay, disconnecting the sender from the dis- 
trict circuit. With the switch in position 15, a circuit is 
closed from the "Miscellaneous Tone Circuit" over lead C, 2 M.F. 
condenser, upper contacts of cam 3, winding of the repeating coil, 
2 M.F. condenser, upper outer and lower inner contacts of cam W , 
upper contacts of cam V, lower outer and upper inner contacts of 
cam J, make contact of the D relay, to ground on cam I. A tone is 
therefore induced in the other winding of the repeating coil, thus 


o 
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causing the "All Trunks Susy" tone to be sent back to the calling sub- 
scriber* When the receiver at the oalling station is replaced on the 
switchhook, the DC relay releases, opening the locking circuit through 
the D relay, which releases. From this point on, the switch is advanced 
to position 1 as described for a regular call. 

0 COMMUTATOR 

50. The function of the "0" commutator segment is to maintain an idle 
condition on the multiple overflow terminals, so that more than one se- 
lector may stop on overflow at one time; otherwise the first selector 
reaching overflow would make the sleeve multiple terminals busy, thus 
causing succeeding selectors to continue upward into the next group of 
trunks. The "C" commutator segment is open at overflow, but the S bar 
is continuous. Both the "0" and "S" commutator brushes are permanently 
strapped together and wired to the multiple sleeve brush. When the se- 
lector is at overflow, the "0" commutator brush is resting on BIL OpOXL 
(dead) segment and, as the busy ground is fed through the "0" coranu- 
tstor bar only, this arrangement maintains a non-busy condition oh the 
sleeve terminals. When necessary to combine two or more groups of 
trunks, the multiple sleeve overflow terminals between the combined 
groups are made permanently busy by being connected to ground. As the 
"S" commutator bar is closed at overflow, the L relay Js held operated, 
at this time, and the selector therefore hunts past the "made busy" 
terminals into the next group. 

TEBMIBATPra CALL 

51. When a final selector connects to the tip, ring and sleeve ter- 
minals of an idle line at the final multiple, battery through a re- 
sistance in the final circuit is connected over the sleeve lead s, to 
ground through the both windings of the CO relay on individual lines 
and the last line of a group of consecutive lines; or through the 100 
ohm winding of the CO relay on an intermediate line of a group of con- 
secutive lines. The 00 relay ojjerated, disconnects the L relay bat- 
tery bridge from across the tip and ring of the line circuit. When 
the final selector returns to normal, the circuit through the windings 
of the CO relay is opened, releasing the relay and restoring the cir- 
cuit to normal. 
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CIRCUIT HEqfflHBOaTS 
MECHANICAL REQUIREMENTS 




203-A 

(CS) 


(a) Armature travel *015" to *020". 

(b) Armature must move freely In bearings. 

(c) There must be follow in the contact springs, 
(a) There shall be o 005" air gap between the herd 

rubber bridge and the swinging spring* 

i 


ELECTRICAL REQUIREMENTS 


OPERATE 


NOR- OPERATE 


RELEASE 





178-AX Test *047 amp* 

(D) Read^. .044 amp. 

Inner 
winding 
{500 ohms) 

Outer Test .046 emp* 

winding 
{ 600 ohms ) 

203- A When the trunk loop 

(CS) does not exceed 

3560 ohms resistance. 
Test *004 amp. 

Readj. *0024 amp. 

When the trunk loop 
is more than 3560 
ohms but does not 
exceed 5000 ohms re- 
sistance* 

Test *0032 amp* 

Read,}. *0024 amp* 

When the trunk loop 
exceeds 5000 ohms 
resistance* 

Test *0026 amp* 

Read j * *0024 amp* 


Test .0038 amp. 
Read j . .004 amp* 


On open circuits 


On open circuits 


On open circuit: 
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CIRCUIT SEfolJIKSIliENTS 

OPERATE NOR- OPERATE RELEASE 

NOTE: TRUNK LOOP includes the resistance of the trunk conductor, 
relays and repeating coils. In the district and connecting 
circuits. 


B1 

After s soak of ap- 


After a soak of ap- 

(DC) 

proximately .3 amp. 


proximately .3 amp. 


Test .021 amp. 


Test .0037 amp. 


Readj. ,015 amp. 


Readj. .005 amp. 

B9 

After a soak of ap- 


After a soak of ap- 

(B) 

proximately ,3 siap. 


proximately .3 amp. 


Test .063 amp. 


Test .003 amp. 


ReadJ. .054 amp. 


Read,?. .006 amp. 

£106 

Test .035 amp. 

Test .014 amp. 


(SA.SB) 

Readj. .030 amp. 

Readj. .015 amp. 


E399 

Test .028 amp. 


Test ,0019 amp. 

(D) 

Read^. .013 sap. 


React,?. ,002 amp. 

E428 

Through relay wind- 

Through relay wind- 


(C) 

ing: 

ing: 



Readj. .016 amp. 

Reedj. .010 amp. 



Through parallel 

Through parallel 



combination with 

combination with 



E568 relay. 

E568 relay. 



Test ,039. amp. 

Test ,0195 amp. 



Readj. ,034 amp. 

Read ,5, .021 amp. 


E461 

Test .013 amp. 

Test .0075 amp. 


(A) 

Readj . ,012 amp. 

Rescij. .008 amp. 


E461 

Test .014 amp. 

Test .0075 amp# 


(B) 

Read^. ,012 amp. 

Readj, ,008 amp. 


S533 

Test ,0176 amp. 

Test .0114 amp. 


(L) 

Readj. .017 amp. 

Resdj. ,012 amp. 


'Inner 




Winding 




(1200 




ohms ) 





CIRCUIT REQUIREMENTS 
OPERATE flON-QFERATB 


Outer 
Winding 
(800 ohms} 


Test .045 amp# 


E555 
(A. I) 

15568 
(C I) 


NOTE: Relay to be 
(piece part 

Teat .012 amp. 
Readj, .009 amp. 

Through relay wind- 
ings 

Readj. .015 amp. 

Through parallel 
combination with 
E428 relay. 

Test, .038 amp, 
Readj. .032 amp. 


2632 

Test .048 amp. 

(TR.TR-l ) 

Readj, ,045 amp 

Outer Wdg. 

/ 

(700 ohms) 

J 

Inner Wdg. 

Hold: 

(600 ohms) 

Test ,039 amp. 

E637 

Test .052 amp. 

(CA.CB) 

Readj . .025 amp 

Inner Wdg. 


(500 ohms) 


Outer Wdg. 

Hold: 

(1000 

Test .041 amp. 

ohms) 


E638 

Test .027 amp. 

( ST-B ) 

Readj. .025 amp, 


equipped with special 
163914). 


x 

/ 

Through relay wind- 
ing: 

Readj . .009 amp, 

through parallel 
combination with 
E428 relay. 

Test ,018 amp, 
Readj. ,019 amp. 

Test .020 amp, 
Readj, ,022 amp. 


Test. .014 amp. 
Readj. .015' amp. 
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RELEASE 


s mature stop 


Test .0006 amp. 
Readj. .0013 amp. 


Teat ,0038 amp, 
Readj, ,004 amp. 
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OPERATE 


CIRCUIT RE^UIKEHEKTS 

EOff-OPERATE 


E639 

Test .016 amp# 


0, 

(GA.OB) 

Read}. .015 amp. 



E686 

Test ,029 8mp, 

Test .0085 f 

imp. 

ISL) 

Read}. ,015 amp,' 

Read}, ,009 

amp, 

E748 

Test ,027 amp. 

Test .015 amp. 

(LP) 

Read}, .025 amp. 

Read}., ,016 

amp 


Inner Wdg. 

(1000 

ohms) 

B750 
(MB ) 

Inner Wdg, 
(1000 
ohms) 

Outer 
Wdg, 

(1000 
ohms) 

E895 

IB) 

E896 
(B) 

E897 
(A) 

£899 
(ST-A) 

E901 

U) 

E904 

(E) 


Test ,030 amp. 
Read}. ,028 amp. 


Hold: 

Test ,042 amp. 



Test ,030 amp* 
Read}. ,015 amp. 

Test ,050 amp. 
Read}. .047 amp. 

Test ,028 amp. 
Resd}. .013 amp* 

Test .028 amp. 
Read}, ,026 amp. 

Test .019 amp. 
Read}. .018 amp. 

Test ,037 amp, 
ReecL}. .031 amp. 


st .013 amp. 
:ead}, .014 amp. 


Test .007 amp. 
Read}. .0075 amp. 


RELEASE 

Test .0028 aa\p. 
Reed} . .003 amp. 


Test .0028 amp. 
Read,}. .003 amp. 

Test .0065 amp. 
Read}. .007 amp. 


Test ,0047 amp. 
Read,). #005 amp 0 

Test .0049 amp. 
Read}. ,0052 amp 


Test .0028 amp, 
Re$d}. .003 amp. 
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£915 

IP) 

Inner Wdg. 
(1000 ohms) 


OPERATE 

Test .041 amp. 
Read j . .039 amp 


Outer Wdg. Test .042 amp. 
(300 ohms) 


Test .042 ampo 
Rea dj. .040 amp. 


CIRCUIT REQUIREMENTS 

WOR-OPERATE 

Test .026 amp. 
ReadJ. .028 


1996 

CDS) 

Inner Wdg. 
(1000 ohms ) 


Outer Wdg. Test .091 amp* 

(350 ohms) 

13102? Test .047 

(Cl) BeadJ. .040 

Inner Wdg. 

(800 ohms) 

Out^r Wdg. Test 
(800 ohms) 

11148 Test .032 amp. 

(BA..BA.-1) Read J . .022 amp. 
Inner Wdg. 

(1000 ohms) 

El 149 Through relay wind- 

(0,0-1) ingi 
Inner Wdg. Readj. .015 amp. 
(500 ohms) Through parallel 
combination with 
500 ohm non- in- 
duet ire resistance. 
Test .034 amp. 

Read J . .032 amp. 



Test .019 amp* 
Readj. .020 amp. 


Test .011 amp. 
Readj . .012 amp. 


Through relay wind- 
ings 

Readj. .010 amp. 
Through parallel 
combination with 
500 ohm non-in- 
ductive resistance. 
Test .020 amp* 

Read j • .021 amp* 


Outer Wdg. Holds 

(1500 Test .0285 amp. 

ohms) Readj. .027 amp. 

htoximum Armature Travel - .018". 


RELEASE 


Test .0065 amp. 
ReadJ. .007 amp 0 
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£1167 

(CO) 

Windings 
in series 

Inner Wdg* 
(105 ohms) 

£1321 

(CH) 

Inner 
winding 
(500 ohms) 

£1525 

(H) 


P10 

U. £-1) 


fill Message 
Register 

53 Message 
Register 

SPL Mes- 
sage 

Register 
D- 20060 


OPERATE 

Test *0116 amp. 
ReadJ. *011 amp* 


Test «076 amp. 


Test .027 amp* 
ReadJ . .025 amp* 


esxtmx .mmmmss 

ITOR-OFBRATR 

Test *007 amp* 
ReadJ, *0074 


RELEASE 


Test .0023 amp, 
ReadJ. *003 amp* 


Test .0095 amp* 
ResdJ. *009 amp. 


Test .0064 amp. 

ReadJ. .006$ amp. 

Minimum front contaot follows .008 inch 

Armature travel, minimum .020 inch, maximum .023 inch. 


After operating on .047 amp., relay must remain operated when 
the circuit is broken for a minimum period of 0.1 seoond and 
release oh open circuit within a time interval of 0.3 second. 


Test .036 amp. 


Test .530 amp. 


Test *030 amp. 


Test .032 amp. 


Test *270 amp. 


Test .025 amp* 


ERG.— WCD-HC,. CHK'D. — WHL-CWP. APP»D.~ C.L. SLUYTER, G.IJ.L 

9-17-24. 


